Sea surface temperature (SST) has been measured in the south of Japan using a thermometer set up in the ferry boat to investigate the characteristics of the warm water intrudes into the coasfal areas from the Kuroshio. Time series analysis was applied to the SST data with satellite images and hydrographic observation data from April 1987 to September 1989. The results indicate that the warm Kuroshio water intruded into the coastal areas on the Enshu-nada and the Kumano-nada Seas intermittently with periods of about 50 and 20 days associated with the fluctuation of the Kuroshio path and the Kuroshio frontal disturbance respectively. The intrusion with a 50-day period was dominant when the Kuroshio took a stationary small meander path (B-and C-types). The warm water spread to the west at 20 cm s -a, and was estimated to have a depth of 150 m at least and supply enough heat tomake up the loss due to the evaporation in the coastal area. During the straight path of the Kuroshio, it was detected that the warm water intruded into coastal areas only with a 20-day period. The warm water that intrudes with a period of 20 days spreads to the west at 25 cm s -g in a small scale.
Introduction
It is well known that the coastal oceanographic conditions in the Pacific side of Japanese Islands from the south of Kyushu to Boso Peninsula are significantly affected by the fluctuating of the Kuroshio path and its branched current (Fujimoto, 1987; Imasato and Qiu, 1987; Awaji et al., 1991) . In particular, the Kuroshio usually takes a very flexible path in the south of the Kumano-nada Sea (KNS) and Enshu-nada Sea (ENS) (Kawabe, 1985) . Therefore, warm water from the Kuroshio intrudes into these coastal areas with high frequency. Sometimes these intrusions cause changes in fish migration and behavior, and continuously affect fishing conditions in the coastal areas (Nishimura, 1987; Takeuchi, 1987; Sugimoto and Tameishi, 1992) . Kimura and Sugimoto (1988, 1990) found that warm water masses associated with short time variations of the Kuroshio path intrude into the coastal areas with a period of about 20 days. They also pointed out that the intrusions have considerable effects on the coastal oceanographic and fishing conditions. The intrusion would also affect heat budget in the coastal region according to the frequency of the intrusions. Toba et al. (1991) observed the southwestward outbreaks from the Kuroshio and showed that a large heat was transported to the outer region. The warm water could transport heat budget to the coastal area in the same manner. Accordingly, detailed description of the intrusion is necessary to make clear the relationship between these phenomena and the intrusion. Furthermore, it is important to explain the mechanism of the intrusion from the Kuroshio into the coastal areas such as the KNS or the ENS.
In recent years, infrared satellite images have been used to provide information for horizontal oceanic changes in the coastal areas (Shibata, 1983; Matsumura, 1986; Takeuchi, 1987; Qiu et al., 1990) . However, the analysis of the interaction between the KNS or the ENS and the Kuroshio based on satellite images is difficult because consecutive cloud=free images are rare. Another continuous information of the oceanic conditions is required to discuss the interaction between the Kuroshio and the coastal areas which fluctuate with a period of a few weeks. Sea surface temperature (SST) and velocity observed by using ferry boats are useful for the analyses. Nagata and Takeshita (1985) analyzed the SST data in the Tokara Strait obtained by a ferry boat, and found that the continuous observation of the SST across the strait yields a good tool for monitoring fluctuations of the Kuroshio path. Sugimoto and Kobayashi (I 987) developed the observational system for ferry boats to obtain the sea surface temperature and current velocity with ship drift simultaneously.
In this paper, we analyze SST obse .fred by a ferry boat in the south of Japan, satellite thermal images and CTD data to study the characteristics of short time fluctuation of the temperature in the coastal area. In particular, the periodicity and horizontal and vertical structure of the warm water intruding into ENS or KNS from the Kuroshio are studied according to the familiar classification of non-large meander type of the Kuroshio path.
Observational Methods
SST in the coastal waters, inshore side of the Kuroshio have been observed by a monitoring 
